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Abstract
Background: Low socioeconomic status is a known risk factor for disability pension, and is also associated with
health problems. To what degree health problems can explain the increased risk of disability pension award
associated with low socioeconomic status is not known.
Methods: Information on 15,067 participants in the Hordaland Health Study was linked to a comprehensive
national registry on disability pension awards. Level of education was used as a proxy for socioeconomic status.
Logistic regression analyses were employed to examine the association between socioeconomic status and rates of
disability pension award, before and after adjusting for a wide range of somatic and mental health factors. The
proportion of the difference in disability pension between socioeconomic groups explained by health was then
calculated.
Results: Unadjusted odds ratios for disability pension was 4.60 (95% CI: 3.34-6.33) for the group with elementary
school only (9 years of education) and 2.03 (95% CI 1.49-2.77) for the group with high school (12 years of
education) when compared to the group with higher education (more than 12 years). When adjusting for somatic
and mental health, odds ratios were reduced to 3.87 (2.73-5.47) and 1.81 (1.31-2.52). This corresponds to health
explaining only a marginal proportion of the increased level of disability pension in the groups with lower
socioeconomic status.
Conclusion: There is a socioeconomic gradient in disability pension similar to the well known socioeconomic
gradient in health. However, health accounts for little of the socioeconomic gradient in disability pension. Future
studies of socioeconomic gradients in disability pension should focus on explanatory factors beyond health.
Background
The high proportion of the population on disability pen-
sion is a major concern in many developed countries. In
most OECD countries (Organisation for Economic Co-
operation and Development) the rate of inhabitants on
disability pension is on a slight but steady rise [1,2]. In
Norway the costs of disability pension was estimated to
a total of 52 billions NOK in 2007 [3], accounting for
approximately 2.3% of the country’s Gross Domestic
Product.
In many countries, including Norway, medical condi-
tions are the only formally accepted causes for being
granted a disability pension. The Norwegian National
Insurance Act states, in line with most OECD countries,
that to be considered for a disability pension your earn-
ing capacity must be reduced due to permanent illness,
injury or impairment. Nevertheless, both clinical experi-
ence and results from previous studies indicate that
medical conditions are not the only decisive factors in
these matters, and the labour marked situation (level of
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are also of considerable importance [4-8]. For instance,
in a report from 2010, Bratsberg et al shows that a large
fraction of disability insurance claims can be attributed
to reduced employment opportunities [5].
Several studies have shown that low socioeconomic
status (SES) increases the risk of disability pension
[6,8-10]. A Danish study found a 3-4-fold increased risk
of disability pension among persons with seven years of
schooling only, compared to persons with a university
degree, after adjusting for social and demographic fac-
tors [9]. In a Norwegian 10-year longitudinal study of a
population aged 20-50 years at baseline, men and
women with elementary school had adjusted relative
risks of 2.9 and 4.8 respectively for being granted a dis-
ability pension when compared to those with higher
levels of education [7].
Differences in health between different socioeconomic
strata are expected to account for some of the differ-
ences seen in rates of disability pension, as low SES is
associated with both worse health [4,10], higher mortal-
ity [10,11], less favourable health behaviour [10,12], and
an increased risk of sickness leave [13-15]. But to the
best of our knowledge, no previous study has directly
examined how much of the increased risk of disability
pension associated with low SES that is actually
explained by health.
In Norway, large population based health surveys can
be linked to complete national registries of awarded dis-
ability pensions by personal identification numbers.
They are thus well suited for the purpose of studying
the associations between SES, health and disability pen-
sion as it is possible to adjust for a wide range of health
factors of both somatic and mental nature.
The aim of our study was to estimate the proportion
of the increased risk of disability pension associated
with lower SES that can be explained by actual differ-
ences in health.
Methods
The Hordaland Health Study
The data collection was conducted as part of the Horda-
land Health Study (HUSK) in collaboration with the
Norwegian National Health Screening Service and the
local health services. HUSK is one of several Norwegian
population based health surveys, and took place between
1997 and 1999 in Hordaland county, a county in wes-
tern Norway with both urban and rural areas.
All inhabitants in Hordaland County born between 1953
and 1957 were invited to participate (Figure 1), giving a
target population of 29,400 subjects (15,051 men and
14,349 women), aged 39-46 years at the time of the study.
The participants responded to questionnaires on various
health related matters and sociodemographic factors,
including the highest completed level of education. Partici-
pants also went through a clinical examination, with mea-
sures on height, weight, blood pressure and blood level
cholesterol. 18,565 persons (8585 men and 9980 women)
met to the clinical examination for inclusion in the study,
giving a response rate of 63% (57% for men, 70% for
women).
Exposure: Socioeconomic status
Several measures of SES have been used in previous
research, including education, income (personal or
household) or classification of occupation. Education
h a sb e e ns h o w nt ob eap a r t i c u l a r l yg o o dm e a s u r eo f
SES in health related issues [16,17]. In addition, level of
income is generally reduced when on disability pension,
and this would diminish the relevance of income as a
measure of SES with our approach.
As a measurement of SES we used self-reported infor-
mation on achieved level of education, stratified into
three groups; compulsory school only (9 years of school-
ing), high school (a total of 12 years of schooling), and
higher education (more than 12 years of schooling, cor-
responding to a college or university degree).
Outcome: Disability pension
According to the law, a permanent disability pension is
awarded for life for chronic conditions after proper
treatment and rehabilitation is performed. Consequently,
we wanted to compare current recipients of permanent
Invited to the Hordaland Health Study (HUSK)  
in 1997-99
n=29,400
Non-attendants
n=10,835
Response rate 63%
Receiving disability pension 
before January 1992
n=314 excluded
Receiving disability pension 
after health screening 
n=708 excluded
Missing values for anxiety, depression or somatisation
n=2476 excluded
Final study population
n=15,067
Participation rate (valid information
on all relevant variables) 51%
Figure 1 Study group.
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pension (whereof the majority are in labour work).
Using personal identification numbers, which are
issued to all Norwegians by the state at time of birth
(for immigrants at time of immigration) the health sur-
vey was linked to the National Insurance Administra-
tion’s (NIA) records on disability pensioning covering
the period January 1992 to December 2004. These regis-
tries are updated annually, and their accuracy is well
documented [13]. We excluded, however, all subjects
who were granted a disability pension after the collec-
tion of health data in HUSK (N = 708), as these disabil-
ity pensions could be based on health problems
originating after the assessment of health data in HUSK.
NIA has recorded exact dates for initiation of all dis-
ability pensions granted after January 1992, but for dis-
ability pensions granted before this, we did not have
precise data on time of initiation. A disability pension
granted early in life may influence on the education
level reached. Thus all subjects who had been granted a
disability pension before January 1992 (N = 314, aged
32-40 years at the time) were also excluded from the
analyses (Figure 1).
For participants included in the study, the time range
assessing disability pension was therefore from 1992
until their time of participation in HUSK (which for
each participant was some time in the period of 1997-
1999).
Health variables
The Norwegian National Insurance Act states, in line
with most OECD countries, that to be considered for a
disability pension your earning capacity must be reduced
due to permanent illness, injury or impairment. Thus we
adjusted for as many such health factors as possible
(both somatic and mental) to estimate how much of the
relationship between SES and disability pension was left
unexplained.
Mental health problems have been shown to be con-
siderable risk factors for disability pension, including
disability pensions awarded for somatic disorders
[18,19]. Symptoms of anxiety and depression were
assessed in HUSK with the Hospital Anxiety and
Depression Scale (HADS) [20]. The scale consists of 14
items, 7 related to anxiety (HADS-A) and 7 related to
depression (HADS-D). The two HADS sub-scales are
often used with a cut-off value for probable positive
cases [21], but have been shown to be better predictors
of impairment when used dimensionally rather than
categorically [20]. Thus, in this study, the HADS sub-
scales were used as two separate ordinal variables.
As a measure of somatic conditions the subjects were
asked whether they “have or have had” coronary infarc-
tion, angina, stroke, diabetes, asthma or multiple sclerosis.
The number of conditions checked was summed up in
one ordinal variable; number of self-reported somatic con-
ditions. Scores above 3 was collapsed at 3. The variable
thus included 4 categories (0-3). The participants were
asked if they had taken any medications the previous
day, and, if so, for which medical condition and the
name of the medication. On the basis of this information,
a team of physicians appointed appropriate diagnoses
based on the International Classification of Primary Care
system (ICPC). An ordinal variable describing the num-
ber of different diagnoses for which the respondent
received medications was established; number of medi-
cated diagnoses with values ranging from 0 to 3 (scores
above 3 collapsed).
As a substantial proportion of disability pensions are
likely to be granted on basis of more diffuse pain disor-
ders [22], we also adjusted for somatic symptoms. Parti-
cipants were asked about 17 somatic symptoms from
the ICD-10 research criteria for Somatisation disorder
(F45.0). For each symptom, all participants checked off
how often they experienced the symptom: “almost
never”, “rarely”, “sometimes”, “often” or “almost always”.
Responses were coded from 0 to 4 and summed up in
one continuous variable [23].
Musculoskeletal pain and disorders rank among the
most frequent causes of disability pensioning [24], and
fibromyalgia has been one of the most frequent single
diagnosis causing disability pensions in Norway [25]. In
our study the participants were asked if they “suffered
from Fibromyalgia/Fibrositis/Chronic pain syndrome”,
and the answers were entered into a dichotomous vari-
able (yes/no). The participants were also asked if they
during the previous year had been suffering from pain
and/or stiffness that lasted for at least 3 consecutive
months, and if so, they were asked to specify the locali-
zation of this pain to any of the following 10 anatomical
l o c a t i o n s :n e c k ,s h o u l d e r s ,e l b o w s ,h a n d s / w r i s t s ,c h e s t /
abdomen, upper back, lower back, hips, knees and
ankles/feet. One dichotomous variable was established
for each pain site.
Obesity is a known risk factor for sickness absence
and disability pension [26,27], and weight and height
were measured at the clinical examinations in HUSK. A
Body Mass Index (BMI) of 30 or more was classified as
“obesity” in the analyses and treated as a dichotomous
variable.
Missing values
A total of 2476 participants were excluded from the
study for having missing information on symptoms of
anxiety, depression or somatisation (Figure 1) [28].
Missing data on self reported somatic diagnoses (n =
44), diagnoses based on medication (n = 267) and on
fibromyalgia (n = 56) were substituted by the mode
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substituted by mean value of 25.4 [29].
Analyses
Univariate logistic regression analysis was applied to
estimate the unadjusted Odds Ratios (ORs) for being
granted a disability pension with level of education as
independent variable and higher education (>12 years)
as the referent group. Multivariate analyses were then
performed controlling for all relevant health variables
measured in the survey, modelled as continuous or
dichotomous variables as described above. All analyses
were performed in SPSS version 14.0 for Windows.
The proportion of the association between educational
level and disability pension that was accounted for by
health was calculated as
() / ββ β unadjusted adjusted unadjusted −
where b is the regression coefficient (whereof OR is
calculated as e
b).
Stratified analyses for men and women were per-
formed to explore eventual sex differences.
To analyse associations between health and socioeco-
nomic status and between health and disability pension,
we used one-way ANOVA tests for the continuous vari-
ables and chi-square tests for the dichotomous variables.
For these particular analyses of association, the ten
dichotomous variables on localized pain/stiffness were
summed up in one variable indicating number of pain
sites, and analysed as one continuous variable.
Ethics
The study protocol was approved by the Regional Com-
mittee for Medical Research Ethics, Western Norway
and by the Norwegian Data Inspectorate. All HUSK par-
ticipants gave their written informed consent when they
met at the examination premises.
Results
The final study sample consisted of 15,067 subjects, 51%
of those invited to HUSK (Figure 1). Among the partici-
pants, 17% had compulsory school as their highest level
of education, 46% had high school, and 37% higher edu-
cation (university or college). Of the total sample 2.1%
had been granted a disability pension (Table 1).
In bivariate analyses, all examined health problems
were increased in those receiving DP (all p < 0.01). All
examined health problems were also associated with
educational level in directions as expected (all p < 0.02),
the exceptions being the two variables on number of
somatic diagnoses and number of medicated diagnoses,
whose associations were not statistically significant.
The mediating effect of health
The unadjusted analyses indicate an increased OR for
disability pension in the lowest SES groups: OR = 4.60
(95% CI: 3.34-6.33) for those with elementary school
and 2.03 (1.49-2.77) for those with high school, when
compared to those with higher education. Adjusting for
all health variables reduced the ORs to 3.87 (2.73-5.47)
and 1.81 (1.31-2.52) respectively (Table 2). Similar pat-
terns were found when analyses were stratified for sex
(Table 2).
Adjustment for health reduced the effect size of the
association between socioeconomic status and disability
pension by 16% comparing 12 with more than 12 years
of education, and by 11% comparing 9 with more than
12 years of education (Table 2). The corresponding
numbers for men was 18% and 13%, compared to 8%
and 4% in women. Thus, health accounted for less of
the association between educational level and disability
pension in women than in men.
Table 1 Population characteristics
% Mean (SD)
Age
1 42.6 (1.50)
Sex (male) 45.9
Disabiliy pension 2.1
Educational level (years of schooling)
Compulsory school (9 years) 17.3
High school (12 years) 45.9
Higher education (> 12 years) 36.8
Average symptom score anxiety (HADS-A) 4.60 (3.26)
Average symptom score depression (HADS-D) 3.19 (2.89)
Number of somatic diagnosis 0.08 (0.29)
Number of pharmacological treatments 0.08 (0.33)
Somatic symptoms 11.27 (7.88)
Body Mass Index (kg/m
2) 25.31 (3.74)
Obesity (BMI ≥ 30) 10.6
Self-reported fibromyalgia 5.6
Have had lasting pain/stiffness previous year 42.0
Neck 23.4
Shoulders 25.8
Elbows 7.4
Hands/wrists 10.1
Chest/abdomen 4.9
Upper back 12.5
Lower back 20.8
Hips 11.6
Knees 11.0
Feet/ankles 8.6
1 age at participation in the health screening
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Among adults in their forties, low socio-economic status,
defined as a low level of education, had an independent
association with disability pension, which to a limited
degree could be explained by socio-economic gradients in
health. Health accounted for only a limited proportion of
the observed association between disability pensions and
educational level. This indicates that the increased level of
disability pension in those with low education can only
partly be explained with socioeconomic gradients in health.
Our finding calls upon explanatory factors beyond health
in describing the social gradient in disability pensioning.
Even though health problems are the only formally
accepted reason, a likely explanation of our results is
that social or personal factors play an important role in
determining who is granted a disability pension [30].
This is in line with theories promoted by other
researchers; some pointing out that social or personal
factors may be crucial [7,24,30,31].
A low level of education means less flexibility and fewer
options when it comes to choosing profession or work
place. This might increase the risk of disability pension,
as there will be more obstacles to find alternative work if
the current work situation is difficult. High education
might likewise function as a protective factor against dis-
ability pension, as it may provide more alternatives when
the work situation is difficult or too demanding. In this
aspect, a disability pension may be used as a social secur-
ity net to assist those who struggle with either their work
or general life situation without meeting the formal
requirements for a disability pension.
No previous studies have - to our knowledge - directly
estimated what proportion of the relationship between
SES and disability pension that can be explained by
health. However, in one study from 2007 on the effect
of mastering on the relationship between SES and dis-
ability pension, the authors adjusted for self-reported
health [30]. With this adjustment the OR for disability
pension was reduced from 5.7 to 4.1 for the subjects
with the lowest level of education compared to those
with the highest level [30]. These numbers are similar to
those found in the present study. It should however be
noted that in the 2007 study, health was only measured
as a single dichotomous self-reported variable [30].
It is important to note that our study make claims
solely about causes of the difference in prevalence of dis-
ability pension between groups of different level of edu-
cation, and our findings must not be interpreted as to
imply that health is not an important factor in explain-
ing the overall prevalence of disability pension in any of
these groups.
Limitations
Our results must be viewed in light of four important
limitations. First, in this population-based survey, the
participation rate was 63%, which in turn was reduced
to 51% after exclusions (Figure 1). Studies of non-parti-
cipants in public health studies have shown that the
probability of non-responding is greater for those with
less education, older age, poorer health status, and for
those on a disability pension [32-34]. On the other
hand, population based health surveys like HUSK
Table 2 Unadjusted and adjusted odds ratios for disability pension
Odds ratio Crude 95% CI Odds ratio Adjusted
1 95% CI Proportion
accounted for by health
2
ALL (n = 15067)
Higher education (> 12 years) 1 1
High school (12 years) 2.03 1.49 - 2.77 1.81 1.31 - 2.52 16%
Compulsory school (9 years) 4.60 3.34 - 6.33 3.87 2.73 - 5.47 11%
MEN (n = 6909)
Higher education (> 12 years) 1 1
High school (12 years) 2.34 1.36 - 4.01 2.00 1.13 - 3.55 18%
Compulsory school (9 years) 5.46 3.10 - 9.61 4.39 2.39 - 8.06 13%
WOMEN (n = 8158)
Higher education (> 12 years) 1 1
High school (12 years) 1.88 1.29 - 2.75 1.79 1.19 - 2.70 8%
Compulsory school (9 years) 4.03 2.74 - 5.94 3.80 2.47 - 5.85 4%
1Health factors adjusted for: Anxiety symptom score (HADS-A), Depression symptom score (HADS-D), Number of somatic diagnosis, Number of pharmacological
treatments, Somatic symptoms, Obesity (BMI ≥ 30), Self-reported fibromyalgia, Lasting pain/stiffness during previous year in each of Neck, Shoulders, Elbows, Hands/
wrists, Chest/abdomen, Upper back, Lower back, Hips, Knees and Feet/ankles.
2Calculated using the formula: 1 - (ln(ORadjusted)/ln(ORcrude))
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sibility to adjust for a wide range of health measures.
Finally they can be linked to comprehensive national
registries of disability pensions like that of NIA. As
such, population based studies are probably the best
available option for the purpose of studying the associa-
tion between SES, health and disability pension.
Secondly, this study was cross-sectional, with limited
possibilities to address causality, and data on health
were collected after initiation of disability pension
(mean time 2.6 years). During the time from disability
pension award to health assessment, some health pro-
blems might have diminished, and this would reduce
the apparent effect of health on the connection between
SES and disability pension. Also, psychological symp-
toms triggered by workplace problems would likely be
relieved when on disability pension. However, some of
our measures, like those of somatic diagnoses, are prob-
ably rather stable over time. Although the scientific doc-
umentation is ambiguous in this area, some studies
indicate that health problems may actually increase after
disability pension [35,36], whereas a previous study
based on the HUSK data material indicated improve-
ment in global health after a disability pension had been
granted [37]. To the extent that a disability pension
award increased or produced health problems we may
have overestimated the proportion of the socioeconomic
gradient in disability pension award that can be attribu-
ted to health. Finally, if health problems actually did
diminish after disability pensioning, the result of our
study would at least indicate that the sustainment of
some disability pensions can not be justified on the
argument of health.
Third, attendants were all 39-46 years old at participa-
tion, so it is uncertain if our results apply to other age
groups. However, for studying the younger age groups,
level of education might not be as good a measure of
SES, as a disability pension granted early in life could
influence on the level of education reached.
Fourth, it is possible that there are health problems
leading to disability pension that were not covered by
the HUSK questionnaire, or that the included health
variables did not properly assess differences in intensity
or severity of symptoms [38]. Even though our list of
health variables was not complete, it covered a wide
range of disorders and health problems. The collection
of information about the regular use of medical sub-
stances, probably covered some diagnoses not directly
assessed by the questionnaire. The tendency was for all
of the measured variables to have little adjusting effect
on the relationship between education and disability
pension. We therefore doubt that any health problems
we might have overlooked would have influenced the
outcome notably. In the continuous variables (anxiety,
depression and symptoms of somatisation), different
levels of severity in the health problems were probably
well reflected. However, for the dichotomous variables
(fibromyalgia and localized pain), the intensity of the
health problem should ideally have been measured, as
there might have been socioeconomic gradients in the
severity of these symptoms, and this could have under-
estimated the effect of health.
Moreover, as we wanted to examine what part of the
relationship between low socioeconomic status and dis-
ability pension was not explained by health, we only
adjusted for diseases that could be a direct cause of dis-
ability pension, deliberately leaving out factors such as
smoking. While smoking is an important factor in most
health issues, and might undeniably cause health pro-
blems, smoking in itself is neither a disease nor a reason
for being granted a disability pension. The same reason-
ing led to the decision of leaving out blood pressure.
Moderately hypertension is in itself not a disease, and
would most likely not be considered a valid reason for
disability pension. Cases of hypertension so severe as to
be a reason for disability pension would most likely be
treated with antihypertensive drugs, which again would
be covered by our variable on number of pharmacologi-
cal treatments.
Conclusions
There is a socioeconomic gradient in disability pension
corresponding to socioeconomic gradients in health. But
the two gradients seem to be somewhat independent of
each other; adjusting for health factors decreased the
odds ratio for disability pension only slightly, and thus
health seems to account for only a small part of the
increased risk of disability pension in those with low
SES. Further studies are needed to identify which factors
other than health are of importance in explaining socio-
economic gradients in disability pension.
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